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{C*f 1 0. 5-10 0fi*g|5f J)^^y T S h'1S-&*. 

r 5 h \ UTS K}|^*(cffii7)ffll!i 

0. 0 0 1~l;umt'S>§Ci:5r!»ai:-fl.if«Jai* 

sv>t±2iBiBtc^.«r^eiiiiffliS!t?). 

mcL-CO. 0 0 l~10jKinT'*l.^i:^mi:tl> 

»^ 2ia«<7^«iMttffliifflsg^. 

[000 1] 
[0002] 

Wm 51-5465 8^^«^t*rt4. U 75 H fc 

ME4 8-5 6 742-f-i^?B, 1156-34754^^ 

m^^KX\-^h. ^ti\Z. #^¥3-2 1 55 57#^ 
m,z\.t^ .tf'JTS Hi:--K'Jx;^r;Pi:Jl*ciii!iS*»^>^ 

[00 03] Lf^Ltsii^h. wm^i^<nim^zi.ti 

mmm.. mm<rm&^-^ms!&'&-ji}£<r^x<r>m: 
*s+^i-towc^ !> %,<n\,tmt%tix\^ti:\^(r>ifmx 

'm^tix\^i^. 

[0004] 



[0005] 

mm&wsic^h-rz^<T)^m ±1211111 

CtSrSrl.iiJL. *f6HHtcMof>:. -f^Srifo^WM. 
[0006] (1) (A) ;lf'JT5H. ^r<ol^t (B) 

^^m^iz.tsi'o . w;Mwm^r)^^A ywic^iq 0 

MMSSCitLO. 5~10 0M»gK-C*>.S^Ur5Fa 
•C ^ I. -If J T 5 K«ii«-&f*(: . ( C ) U xxt;p^ 
[00 07] (2) JKUrSh'JB^^t. T>'N-^'^ h 

mrn-9A vm.Ka^^<^mm:W'^^^x%t:,K 

(mm:m.-^\.xts:hr^')r^Ym^m.-^mz. r^^iau 
y^^)vim^m.'^\^xtsihz.t^r'm.t^i>m^m!&. 

[0008] ( 3 ) rn9A YWtmifi. 
fcLTO. 0 0 1-1 A(m-e$>l.^fc^#SI:i:-fS±i2 

1 ftavH42is©^o#ftnr^ttffliiiia^!|^. ( a ) t^n-^? 

^ bS-fb^ft^fig^ii-**. ^mFtWizLX 0.001 
~1 Ox/mt'S)l.^t ^#SfJ:-r-S±ie2EtaoaiiW^ 

tt^igfflfigti. x:hh. if-w%z-^\^xmsAzWL 

[0009] ;K';T5 H^H. ;K'JXXx;1' 

mmM^z^h, immzmh^^')T^Y^t. ±m* 

{=rS m-^ (-NHCO-) S:lrt2.*^fls-CJ:V\ 

[00 1 0] *5|B^t3fcV^T»tL.<fflV^S;KUT5h'- 

^l^yri^VN-* H (:>->foy4 6) . -■Ky's^-9-J><f-U' 

(-^--^0^6 10) . ^tfUA.df.-tf^^f.pyHT-' 
oy6 1 2) , ifi'')^V^i]:^^VVr'J 
ASH (-^-^ayi 1 6) , if^^y^yfiiv^^h, (-^ 
-Yoyi 1 ) , 

[001 1] . 

yTMHT) , if^^)^^^^^VVAW^)Vr^V 

H (9T) . ;lfJ'v.dr-9-;<f-U-yxU'7:S';Pr5 H (6 
T) , }i(*Jh'X (4-75ys^^'OA.dri/;l/) jjt^'VK 
(^h'fnyPACMl 2) , ;}fUb'X (3-;< 
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Dy>'';<^;PPACMl 2) , /•KU^:5'^i/';L'yrv 

v^•Sh' (:^•^DyMXD6) , Jt^v^yyTA^i-i^y^ 
(H) ) . fcJ:tXifLf>c03*>^i'^^<tt.2a£OM^o 

too 1 2] zixti><oit(07iY(^o-h. ^f&mmi 

-fDy6 12) , ;KU^^^f^f-^>--f y^^J'/WrSF 

(0013] Sl^, m-i^UTS H 

SKc^^«(i:, »iL<li5 0««%ah, XK)m 

L<ii6 0Ms.%vj±. &hmL<ii7 omR%a±. 
[0014] mcommmma. muir^^^ 9 

it99^'/^ir^*}X^Vy. AS^H, ABSffllt^rif 

r;^;^;^5^>•^fc*cO;Kyx-7">^l^fflfll, 7x-v 

7xy-;HSIii. xjjf^v-lSlil^rif^WSCit** 

Til., 

[0015] frffi'-K'j Ts Hjgfi£^^i- {mm) t lx 

fig^rfrlB^^^O^r 'J rfv- Sr^lf S ^ t i^T'^ S . M 

ii-r^/^VT^yw.. ii-r^JY'r^y 

s-iarfflv^-ctm^L. 2im\iiJM^^h^xm\>^ 
xiifkw 



[0016] m^^Wj:y99M.t LXii. miUfi- 
)Vy9'9h.. :sii-yhy^^'M.. ^yiriiJv9-^h., 

[0017] S-^Wig^r^T^ y • 'Ji])VifsyWS/r>i; 

;<?^f-VV>''r5y, 2-;<f-;W'^>:5'^f-l/yv'rS 

y, y-tyj^f-Uyi^'TSy, 2, 2. 4-M;^f-;P 
A.^r-t^^uyi^'TSy. 2, 4, 4-MJ;^^;l^'v^ 

2. 4-xVf-;W:t:5'^^^^yvTSy, ^^'^ 

i^'ji^yi/'TSy, >'N*7^i^ui^yi^'r5y, 

[0018] 1 , 3-h';^ (TSy^^;l/) i^:7DA.af 

y, i-rsy-3-rsy;^f-yi/-3. 5, 5, -h 
u^^;t'x^'D'v.^-9-y, t'x (4-75yi^^D'sdf. 
i/-;!/) ^^'y, b';^ ( 3-^^;i'-4-T5y>'^'n'\ 
^i/^^l-) ^rJ'y, 2, 2-t'X (4-r$y v-i?OA.df 

v-;t/) yuny^ fx (Tsyyohvp) b'^.^i^'y. 

TSyx^/l/b'<.7i^'y=5:i:$:Wi.C:i:*st'#l.. * 

[0019] fi-^nrtg^i^'r 5 y • 'JtDVif-y^iTii^ 
;&/i/!fKyg?t L.T«. ^xtfvpyi!, v^f-zi/voy 
i!. ^;P:5';H!, Ti^'byK, 2-^f-;I^T 

j^'t'yi?, V')y^^)vr'J'cy^. b'yjyis. 2, 2 
->'•;>< 3, 3->''xf-;P3yN:7®, r 

-fef^^yij, *>N'j/-ys. Ts^^iy^. Yffiyzm.. 

X'f av-'jt-yg, -f^^:?;^?, -fy7^;^K, 
vy\/f))Vif^y^^ 2-^oarV7:5'/t#. 2-^f- 
/Wr^^:?/!^!!, 5-^f-;M y 7^';HI. 5-th 'J 
•>AX;P;}t-<y7^;PS, 'v.^f-ft Knrl^^^'/H?. 
's^-t^b h' or V 7 :5';l/K. 'J a-;Hg:^ t'^ 

;P<-KyK«iat'fflv^-Ct,m^L. 2WSS;Xmh^i> 

[0020] *l6BjiOd^Ur S HJg^^ (H^) t 

LXii. ^yA/iTf^ymtr^i,i^y7iyt^Mtu\ 
-h, ^yi?>'Noyy-ftft. ^:yxxr;WS. ^yr/u 
[0021 ] *s*fitfflfc Ltfiefflt-# l.^:y;<?y^-■Ky 
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^mn. i/r^ywt. j&ru;H8. y^vym. bUx 
S'JXf-;H!, ;^TT!;>'i?, 

y^, h/l'^/l'^. a-t7:5'P-y;*;l';Ky 

[0022] 5|?jgMitSiJi: LT^tlt I.* ^TS V 1 1 

mzmmi^j:^^. mii>iJ<f-)\^Tiy. xf-;i.r5 

^^'f-yi^r^y, Tiz/L'Tsy, xxTUyUTSy. i'' 
^f-;i/rsy, i^'x-f-^prsy, v-'Totyprsy. 

7-yy, h;Mi^'y, iyyx-turs.y. -ryi- 
)vr \ yf£Kmm%^jr s y^Srif S: t #t 
%h> ^^-ea, viii/c><^*yr5ys-iaT'fflv^-c 

tm^L. 2a«tJLhffl/^-&^:)•^^-CfflV^ttft^^, 
[0023] *^Bjc7);Kij r s K£r)^^^Mi±, fiXJ^ttfc 

(MwXcLT. 177~10 07jTfeS::t*«»*L 
S{C{i277~5 077, L<li377~2 07J 

^^*S*titi(Sfi: LT^U^^'^"J;H!^^;KPMM 
A) S-fflV^T, y;l->'N-S-y v-^^'0■7^:/7 7-f- 
[ 0 0 24 ] *^ajT1ifiL<fflv^^^il,.-K'jxxr;i' 
mm^i. (a) ^#]K;KiJxXx;l/ffllii, {b);ifU 

xxx;p^^fi^^ttx 7X h -7- , ( c ) -if J r y 1^- 

bfflli. ( d ) «Ea;KUxXT/l^>/5>a!tfni.-t< =5r< 
^ L<fflv%(i>ni>^#iS;l^'Jx;^r;l^fflii ( a ) 

x;:?.f-;l^T'*>0, a^SJ^i^'^/l-^y® {hh\^^i.^ 
coxx r;l^Jt14IS©* ) i 'Ji!-}V ( <fc 1. 1, ^li:^ cox 

~3 3 0*C^Otc7)*Wi LV^. 
[0025] WL^W^'^iJlVif^ymi. tV7^)V 

gs, ^y^^-zH!. 3i-/i'h7^;i^. 1, 5— ^7^^ 

yi/-;!?;P;Ky®, 2. b-^y^vyi/iDVif-ym. 
4, 4' ->-'7x:x;L'y';<f;l/--KyK, 3. 3' -i/7x 
-;l/v:<f;l'^yi!. 4, 4' -i^'^x-yPX-x/l^v;^ 

/^^yil. 4.4' x.-f[^^9yVi))Vif.y^. 

4,4' ->''7x-;PX;l/;}^yx;»&;l'4^yK. 4. 4' 



-y7x-;My7"oK'U-fyi;=;i{r;l^;KyiS. 1,2- 
t'x (7x/^v) x^y-4, 4' -v*;l/;Kyi!, 
2, 5-ryh7-by>'';!r;l',t>yK. 4, 4" -p-^- 

-y x.-vyi/f)}\/if'^yW.. 2, 5-\^^}i^y=Jti)V^- 

yWj:}iimfh:iki:^X'%. ts:t)^X'hnt tv^tcofc 

mih i t *^T'# I. , '5rfe 2 0 ^ ;P%tlTSS<0^^*T' 

hui. :Lixh<rmmmi^ii)V7f^ymh.bh(,zT-j\^y 

T-^y^ym. -t^N'v-ygr, \^T^yi^:^ym^j:ii 
cos^mm>':^fi^^'ym. i^^a^^^^yj^ji^^^ym^j: 
i^com^'j^ii^^^ym^-mxtm^ txtkw 

[0026] miSi^':t-;Pfiic^Ci, xf-uy^/y a- 
;K 7°otU'y;/'j3-;K 1, 4-7'^y>^:^-;P, 
;^:t'^y^;W^^U3-;K 1. 5 -'^yrJ'yv:*-;^ 
1. 6-A.dr-9-yy':t-yK 2-;«<^yP-l, 3-7*D 
j-<y'J:^-)l-. i^'xf-u-yi/ija— MJx^vy^" 
•Ja-;P, T*^f-^y^^'j3-;l^^:i:'cOflift5rtSi^*^- 
;k 1, A-\y^xi^^^yV)^9 j~}\'^£Z<n^^A 

^irfc, ^-^^f^bixtf , :a-^«4 0 0~6 0 0 omscoft 
•r^rb*>,-KUxf-ix>'^<U3-;p^ 

1, 3-7'Dh-vy^i;a-;k :ii<Vf-h^:>(^Uyy 
$,h^^iiZixi^<7)m-^^^m-^^-tX 

[00271 ^#fi6;KyxXT;HaiiM ( a ) cO:a«c0!li: 
iXli. x.i-i^yTV'y ^u-h . --KUrnti^y 
r^7:5'W-h. .-Ki;7'f-WyrU7^^-h. 
='fi^l^yf-U7:5'U— ;K'Jxf-ky-2, 6— 17 
^'^y>''*;^4<^i^l/-h, -•K'J7'^u-y-2. 6— ^ 
7:J'^yi'**;l';f:dfi^^-h. ^f'Jxf-l^y- 1 , 2- 
t'x (7xy=Jfv') x:5'y-4, 4' ;l'd<=^f>' I' 
- h ^: t'<?)^#;K5K 'J x;^x;l^, 

[0 0 28] *''Jxf-lxWy7:J'P-b/f-^7^L' 
-b. -•KU7'^l'y>f y7:5'U-h/T^7:J'U-b, 
yTU7 1^- h/f^ yVf})Vif^iii^V'- 

h^t'c7)^#i^^iJxXTyUftS^f*:AW^ tV^i,c7)i: 

<otg|«»«Ht«, JS»tt<^^*»<i>;JfJ7'f-^yT^7^'^ 
-h. ,-KUx^^>'rV7^U— h«Jfkt«PtU^ti!0 

[0029] ME.-ifjyf-Wy-fU7:?^-h{±. 0. 
5W/v%«o-^'on7xy-;P?§}g*-e2 5t;tfc 
V^T«^L;tilW«iJS*^\ 0. 5 0-2. 0Sg*W^ 
L<. iJt. ^Uxf-kyTU7^'l— hcOJ®^ti±ie 
t|Bl*frra!lSUv:il*«i«*iO. 2 5~1. 75gJg 
<7)t^o*^^iPtLv^. 3ts:i%HBt1ffiL<fflt^'i.ni.--KUx 

XT;i/^,^^^x5>!.h^- (b) ti, mzmstL 

flim^ U x;^ r;uS: y 7 h -fe y h i: -ri) 1 5 0 
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[0030] ^-Uxxr^i^^fK^oTSttx^x hv-tf CO 
^#S6.-Ky xxr/W.'N- h'-fe >- hit y 7 h -fe:/^ y 
h<^)ifi»S»I^{i, Sfttt-C9 5/5- 10/9 0, # 
t9 0/10~3 0/7 0-ej>l.;t*iif^LV\ ^ 
fc. ilj±icoaiSti:, J I S K 7 1 2 1 CJpt . 
ta-*fa (DSC) t\ 5-1 5mg(r>^yr/l'^m^^ 

X. #?aa«2 o-c/m i nxm(>ixtimM&mcr)\i- 

[ 0 0 3 ij friH^N- h'-b^^ y V ^m^-th^mm^ 

Lx%t^tihm.-^W-X'hhztt^ntL\\ tW7^;1' 

ti, ffi^S^^tyxxryi-ffllii (a) fctjv^TWst 

{><r>i1StL<mmX'% . ^Wm\iZ\,i. --KUxf-l^yx 

y (rU7^'U-h/^y7:J'i/— ^rt', ftSvHi 

[0 0 3 2] H?iSy7h-fe^^;<yhS:^^-r&*fU (r 
^l-dfpy^^i^K) :?^'>>3-;l^fcJ:lXBMi!ijS.-}fjxxx 
;Ui, mm\.z\ii. d^i;x^^>^>;3-;K '-K'J 

(1, 2-fcJ:tXl. 3-7°nhV>'^f^i^K) 

f-vy5j-^vHfc7'oep->:t^xKco*it-^f*;. x^ 

Uyjr^j^HtTh7t HD77y<:7)#ta-^{*:. ;ifijx 
f■^y-^:A^r_^^ *'y7'^Uy-b:Air_}>;5:fc\ 

[00331 ^'JXXf;l'^??ii^3ittx^X hV- 
(b) (nmmb LXt.i. it(^}x.^vy'rVy9V~h 

*a^«t, 4fJx^uyTW7:?k-h/^y7:?U- 



(Ri)m 




Cl^f, R,fcJ;i/R2«**lI^di?t(i^8Scl-l 0 



^';7'^^yT^7^P-h • (f h 
^^^l^y^^v-H) T'lJ^-yl-yay^^ita^^ ;jt 

U7'f-b'y7'U7:J'U— h/-fy7:J'W'-h -ii^'J (r 

U T'-f- 1/ y T U 7 rJ' N /t;* > 'J:^)VTf^^ 
h ■ --K'J (xh7^f-U>-:t=^fi^H) U 3 -;l'7"D -y 

^'itS-^. d?yxf-kyrV7^'V-h • .-K'; (ro 

y^df >- H/x^ ix v- H ) 'J 3 -/^7'p -y 
^'^a-^*. ^U7'f-^yrU-7^^-h • (7-0 
tuyit^i^K/xf-uyjrdfvH) /un-;U7'o-y 
^'J7'^Vyr^7:?V-h/-f y7^^ 
(7"of^y;t^^-K/xf-Vy;f^>-F) 
^"Ja-;P7'0>y^ftM^f*:, 7"f-^yr^7^'V 

-h/T;<'yx;*;i^jK^i^^-h • H^'J (roh'uyit 

dfi^H/x^U-yjJ-^i/H) i/';3-;t-7'D-y;?*a-^ 
-1fJ7'f-^yT^7:^'k-h • 4fJ (X^l^yjf^ 

j^H) ^'y3-;pyo-y^'fta-&«c, ;Kyxf-U'y-fu 

y^V-Y -^tfy (xf-uyjj-dfxH) /'j3-/I/7"n 
•y^'*a-^flj. ^KUT'f-Uyf l--7i'W-h ■ ;K'JXf- 
^yr>'''^-hyn>y:7ifca-^, .■Ky7"^vyr^7 

^V-Y- ;Ky7'^P-yry'<.-N7'o-y^'JtS^*. 

--Ky7'f-^yf-u-7^v-h • -1^y7■^^y^r>'^>-^ 
[ 0 0 3 4 ] *i6Bj-eif i L < ffl (r ^ ^>ixs--jf y T y u- 

hfflSM (c ) ^fclS^tiL^r*-^**. Ztlg7xy- 

7 X y-;Hb-^fc pfSj^i^'^yi^+^y^yi? p 7 H $r 
*1il?§i«4'T'Ri5$-ti:l.i§?fia^S, -'ttg7xy-;i' 

L5:V ^ 2 «co^jitc^» t/^co*. , r;i^;* y 

im&m,^m\.x. ^mmx-m^wmii'^sh'th 

t'J)!.. i[iBi:'irfll7xy-;i/^^t;^ti. Tie-®^ 
(1) TS^^fil), 
[0035] 

[-ftn 



OH (1) 



[0036] 

[fl:2] 
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I • i I 

M4 M4 M( 




X'hl. cIClT', R3, Ri. Rs. *3<J:UfR6tt*#iI^ 
il^cHM^SI: 1 - 1 0«r;Udf /l^t> L < t±7 

taRi. R2, R3, R4. R5t5J:t/fR6ti:ISItT't^5:-> 

[0037] 1tiEZWIg7x 

fc«, t';^ (4-hHQdfi/7x-;P) ^rJ'y. i. i 
-b';^ (4-hHDdrv-7x-;l/) x:?y, 2. 2-h' 
X (4-hHDdri^7x-;l') roA-y. 2. 2-h';?. 

(4-th'o4fi^7x:^;l') :/:S'y. 2. 2-h'X (4 
-h h'Ddf->7x-;P) :t^'^>-, h';:?. (4-tHodf 
x7x-;P) 7x-;M:J'>. 2. 2-t'X (4-th' 
D^x-3-;'<^;U7x:^;W) ToJ^y^ 

[0038] 1. 1-h'X (4-hb-Oiilf>'-3-t- 
:r^;U7xr:;i^) rovN-y. 2. 2-b'X(4-hKo 
^i^-3-yot7x-;l-) roA-y. 1, 1-t'X 

(4-hKodfv'7x-;l^) v'^O'^yrJ'y. 1, 1- 
t';^ (4-t Kn4ri^7x-;l/) v^p^^tfy, 4. 
4' -i^'t HP^i^i/''7x-7l'X-T;|/, 4. 4* -v 
hHndfv—S. 3" -i/';<-?-/l/7x-;Px-r/l'. 
4. 4" -vhHDdf>'7x— ;l/;^;l/7'f h'> 

[0039] 4. 4" -i^'h Hnaf>'-3. 3' ->-';< 

1- )V~yy s.—)VX)Vy '( Y . 4. 4* -i^'hHodf j/^v 

7x-;^;^;^*=^rv^^ 4. 4" -yt HD=^fi^-3. 

3' ->''^f-;Ui/'7x-;ux;l^*^>'K. 4. 4* 
h^'o^d^i/7x-;^;:?.;^;^y. 4. 4' -vhHodr 
v-3. 3" i^';><^;i^v'7x-;l/;^;i^*y^if, ibSV'* 
><iZixt>ff)m^^mih:itmi%h, 4't't,. 2. 

2- t'x (4-h FDdfv7x-;P) yuny^ t=5rt) 
*>h'X7xy-;l/A. Hil. l-h'X (4-th' 
U^i^ys.-)V) i^^D^^f^fy!&^J:'5»*LV^^,<7)^; 
ttJ>tfl>it?!)^'T'|i?., 

[0040] Blfie^#Sj>'';{?;i'jKyi!t Ltti. 

i'y^vy'J:hivt:yWj:i^. hh\Ai:ifi(^<r>U^ 
ft, ^j:i^mzZixi:.^^mi^ij)i'^^ym(r>T)V^)VWm 

h^iiti. -etO^i-^ajtp'jRT^^ftt tT . 5000 



I 



-1 OTJSigotcoAJ. iSJgtt, !BJttfcv^-5jiS*><9J:') 

[0041] ifm^iX-^i^LKm^^^tihTJ^^-i vm 

(A) 10-, (HPO4), (P04)6-z (X)^.,- nHj 
O 

CliT. 0Sz<2. OgnSl 6t:'J>'3. (A) 
Etc*, t/iX(ili-<^yt?t{±ll'f^y-fL^!t%iT-i)l, 
^ttfc<J:t/!t*lttOSiC*»'?> 0^z<l. OgnS 
4T*-5^i:*sj;')«FtLV\ 
[0042] »tLV^^JR7C« (A) tLTli, 7C*^ 
^^<?31A, 2A, 3A, 4A, 5A, 6A, 7A, 

A, A'-j-^i., S).|.^^{ic:n^.02StLh*»<o^Sii-^ 

[ 0 0 4 3 ] H?ie-«5^*(^xt'^^$ixl.ll>f ^y^^c 
«ll>f^yfl:^fcLt:«. ^^ify (oh-) , 7 

>y#>f:ty (F-) , ie^'f:^y (C 1 " ) :5r fc' S'W'g. 

ii:*>-ci'i>. dfi^.^^jfyTcS^JttiPi'f^y^l:-^ 
*y (HPO,^-) . 'jyg>f5j-y (PO43-) . 

<,ix<r)-^ifim^ity (CO32-) lizmskLtzm^ 

[0044] *f|BStfcV^Tti:, fmiTf^9 -i VM^-^ 

ft£7)4'. ^Etc* (A) ifitjivi^'^MX'hhTmr'^^ 
■i h (x*s*i!>f7fy) , y-j^^r^^^^ h (x«o- 

a5S«i^g|5*i7'y^^5j-y) . tg^-fkTA-^'^ h (X 

tfO-g|i^7ta^g|5*Jig«'fj}-y) .m^^Tmrn^ 
h. ^as?*ir7-y«-fi:rA-^'>f h, mstis^m^r 

[0045] t^t^hTf^i'A vm\c-^m^mf (s 
tLTtt. 'J yS!^^fli-^M», 'jyiga^^-fb 
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^J-WU>'tSttl.^iR7C*<0^;l'Jt3&*0. 9~10. 0 
X'hMiX<. XmtKiil. 2-5. 0. 
nttKlil. 5~2. 

[ 0 0 4 6 ] frie U U ^KSi: Lt 

yl^:^^ii)Viy'^J:. (CaHPO* • mHzO, (iLO 
^m^2X'hh. ) , Z'J >'Ki:*^;&;Pi^'>A (Ca 
\^^P^0^) . 'J yKZ.TK^X^/l^v'^A-^Slfe (C a 

(H2PO4) 2 • H2O) . -^}>m:^)Vi/'^l. {a-a 
J:lA'/3-Ca2P2 07 ) . U yie;)&;l^i^'>A (a-iJ 
J;l//9-Ca3 (PO4) 2) , 

[004 7] ^JymniDV'^'^l. (Ca, (PO4) 

2 0) . 'jyiyv)&;uj^'>i»5>l<*n«j (CagHj (p 

O4) 6 • 5H2O) , ffiU>-i!;<?;Pi^'>A-*» (C 
aHPOa • H2O) , dd&^jymilW^'^A (Ca (H 
2P02)2) , Uyir7/^vn'A|^--H*?P*!j(M 
gHPO, • 3H2O) . UySVi/:^-.^"^^^^^- 

« (Mg3 (PO4) 2 • 8H2O) , ijySA'U'^Aii 

H (BaHPO,) ^t$:#{f|,C:t*s-C-|^i,. 
[00481 ifl^>c7)t*iTt , *^HBTtii^«tfc it^ 

ifiut L<m\^hix. ^x% y^T^miDVi^-^A 

(CaHPOi • mHjO. fflL0Smg2T'*)S. ) 
J: Off t L<fflv^^>a, ^l^cil7k'J /I^i^-^ 
A ( C a H P O4 ) t 'J y^ym:^il''-y'^2^ZJmm 

(CaHP04 • 2H2O) ifmhn^h<m^^hixh, 

:Ltihmy^^m\t-^{i. l«T•^>oTtAv^L, 
[0049] 2m^x±M^-^h^h^{z^i. mui. 

y AZ*fP!t% ( C a H P O4 • 2 Hj 

O) t~^)ymz.ym:^lV>'^2>, {Cai}{^P^O^) t 

/i^-^h-^. u y^7iimAfi^i^^J>.-7i(mt ( C a H 

po, ■ 2H2O) buym-7y^^>"yj^m--E.^^m 
(MgHP04 • 3H2O) t^m^hXot,z, mco± 

[0050] *^HB{cfc{ti. V ymjk^mit^it. u 

>'®?-7j<^;<r;Pi/'>A (CaHP04 • rnHjO, (ILO 
^mg2TftS. ) S'Wtfc&fc, Phosphoru 
sand its Compounds. 1 (195 
8) Ti2ii$iltV^|,VanWaze r(CJ;|>CaO- 
H2 O - P2 Os^O^fc^BA^-f J: 3 (C. *iO#4T. 

u yK^b^ t ;*;i^i^>>i.'fl:^$-M-^^& i: fc J: 



tf. 2o~ioo°ccoiarF. vymzjumAv^M.m 

^^it^/u'^^j^t 0 ywt^mm^m.-^iijm^j:i;iz 
[005 1 ] tz^x\ miivymmco 

ij'hf)iz. Sm (As) ^J^i-:j'^A (V) i}-i^^d:lit 

^ft. •t^sh-hmm'^^^i'i^^j^m^m^^xh. * 
mtmm^j:^^mii>tii^<^bmLx\^t. t*> 

[0052] :^m>Mizmm'j y^?k±mit-^mt i 
Tti, mm^jy^m^x'^myimtit^^mm-t 
i><7)X'htimi>zmmm<.^mymitm (Aimit^ 

A. ^Kii^b^N'U'^A. *i?^i:yf->A. ^|<®-(^::^^'J>? 

[0053] h oyf-^A . JgflS^N'U "^A, WL 

(7-y^b<?;l^x'^A. 7v^l:-77'^>i^'>A. ^-y-flyN''; 
»>A. 7-y{k;^hnV-?-':?A, 7-y'fb'Jf-'>A. 7>y'(l: 
-hhU'^A, 7'yfk;<rlj'>A, 7 -yftT^PS^^'^A^ 

t') . ^sm-fbi|?5 (*'^b;{f;^v•>A^fc-) . ^m^\^ 
I*) (3'>fl:;*;i'y'>A. 3'>fl:*'J'>A, 

i.wcij)Vi^'^i.. mc^^^^'^h,. mcr)\'^-^ 

A^rfc') . 

[0054] m^m& {.m.i}iv'y^j^. mirt^^ 

•>A, ^:^^'J•>A. m^'i^i^. 'm.r)\'^=y7 
A^rif) . Kgr^JWg (JSgS;&;l'v'>A^fc' ) . igi?^ 

;^>•'>A. '^^^f7y^;toir>^K-^^u.>i,^t') ^rt- 

y^^r')yWj)V'y^jj-j:\i) , ^WiTmt'Jijivif-y 

Sfcco-fb^!^ (Li?>oi!;*/l'>">A, ?Ki!*;Uv">A 
^rfc') . ^«7c3gt h ')fH\^if^yWLtm.'^ (^xy 

[0055] *l6B^t'li. ziKt^m-^i ymM\t^ 
Mt. l»-C*oTtm>L. 2aJJLhjflA-^*Hi-Ct 
2«i.Xbffl^-&t)-fr4«^Wi, «?iJi.{J*Kft;& 

;l/i">Ai:^ig;5r;l^i^'^Ai:COii^1?)IiOJ;3l-. USsO 

^WiKm:is^^h\t-^'mm-^h^xi:,$i\-^\^. m 
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Vs. ^my-yim. ±s,&im. m^^. 

^J^. y'yit}(nUi^^J>.ti^&i>mL<m^^(>tll. 

[ 0 0 5 7 ] ^^u ym^^^it-^mmmamzm 
iitzi:><^x'h':>xi>i}-th^j:\'\ tfz. -eo^m^^ 

[0058] im^j^<r>rf^-9 -i hm^t-^m&m.^X'f) 

H-^T^^#**0. OOl-lO^m. J:i5»it< 
«0. OOl-5/imOT. $*>{C»^t<liO. 00 

[0059] *5^BHiO;KU T S 

;KijTs mm,^ mn) iz, 7^^^^ vmb^mm 

T{=siE$*. ^(ntkr^^jT^Yim^^hif&x'h 
[0060] sicif t Lv^:^ffi{i, mmmmm3cr>ii 

4 0~3 0 0*Cc7)iaSTT% ^KU T$ h'cOM^R 
^^MET. 4 0~3 0 0r<7)arrT\ *rUT5KcO 

m^zmi^^h-Hmx'hh. 

[ 0 0 6 1 ] r 5 HJgfiEBJti^t r>'N-^^ hSik-^ 



\mi<.zi.^xh^\<^, tfz. 7f^^^vmt-^%m 
mii^±.^^i.fzib\,z. -im^zmtx. tkutshj^ 
mM^T^f^ vm\t-^mBm.-9fi,z^mi¥^im\ 
^£}£m.-^^imiLx\>$k^<^. Mtti, TJ^^^vm 

[0062] if%m'i,i. mm^m\<mm^. mi<zm 
•i.. mui. ■ mmcTimMtmms. 1992 

2 3 2-2 3 7^-iyl,Zim^tlX\.^^Xo^j:T~yfy 

mmmm. ^i-^fymm^m. m^mm^ 
m. i¥-(tyjkm^mL y-^ymm-}sm<i^j:k' 
im^^hztt^X'^i, .iix^«4»t:-tT-:ti^*#ffi 
mmi ^^^^y^^m^m\^m\'^hzbi3^ntt 

[0 0 63]iffl3WfcLTtt, :^«>f3ryfcl8«:?rm 

tf, x^l^yi^TSyegpK (EDTA) . -MJQH 

T-ivi^T^ym^. y'xf-u-yhyrsyspi!, 
xyg, ^<;P3yS. Uyr^Se, n^N^'K, x 

*»^>:?xyS!, xf-ky^-'rsyHSK (EDTA) . 
x^PVi/'TSV (e n) *i#t»^L^\ 

[0064] f»e^ y r s H<^«^{4. ^^<7):*r3S ^ffl 

v^i.ii;*iT'i'-s. mm. 1 1 -Tsy^y-r^jfyi? 

^fc'i07l<tSISf^fig;»$:jgj^^j«fcL, 4 0-3 0 0-C 

x'tm^Lmm^-th:fjm. e-^tyoy^j^j^^mmL 

m^mm. hh\^\,ie-T^y:^rx:tym:)i<r)K 

mwrnrnwax. ^vstt;yxs:g5ji$-t^r*s^>. 40 

^^y^^^M^^LL. ^(^ymm^ 4 0-^3 0 0'C<^ 

9 6Mpa m<o&fnzm. mmizu 
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[0065] Ztl(:><7)Mi!mtZ!^tXm^h^X h 
UTS Ha^M^f45^K>^l- h i: fliIOfflm«c^i|['< 

[0066] *i&HB<7)TA'^'>f ha{ti-^ti<?)«i2Ji;. m 
^^mmmmt^^<7)m&i^i:m^^x , i^nxmrnin, 

mi-mL:^^i' hJi'^j:i:X'mm-th:fTm^t'izj:ti 
[0067] friB^Ku r s r'^m<r)mi!if}^m^j:mmt 

Zkt^X'^l. mil>S, '■poLYMERHANDBO 
OKThi rdEdi t i onj (J. Brandru 
pandE. H. Immergut ^j^/AW i 1 e y 
— IntersciencePubl ication) 
OHV II (SolventsandNon-soIv 
entsForPolymers) tCigK$itTV^I>?§ 

xt/^v:c:^'rfmmmmmt?>mmkvxii. 7x 
[0068] *»BSorA-:?^ hS-fk^Wi, fe^sttr 

xm<r)1^mblX. mKa mMX = 0. 1542n 
m) Srfflt^t. J£:ftXiS|IIl>f$-j!ISL, mm (2d) 
*52 5. 5~2 6. 5S(C (002) fflt^-i?*i#4 
§<i>tC|Hl*f^ (2(9) *S32. 5~33. 5]gt 

(300) iiDt-^'*£fiqtts:: t v\ 



[0069] *%aH£OTA-^^ hS^I:-&!|^<7)-^:tMii^ 
'■K'JTSKlOOMgBtcMLTO. 5-3 OOM^ 
•CS>SC:f:*i#*L<. J: OiffiK til -2 0 0111 
SP. S(::{i3-10 0fi«gp, ^(ciffS L<(±5-7 5 

(f, .-K'J r 5 H1S-&»2:fflV^T , J I S R 3 4 2 0 Cfi! 

■^xmmM. ( I g. loss) ^iist. -e^oMM 
'mizsitxm^-^hitx. ^VT^m^m^. f> 

TA-^-^ h-ffl{l:-^^^cO^*»*<!lfJ S H 1 0 Ottl 

ast^itLT, 0. 5a«a5*}ii(o*^t«. #/i><iSBK 
mzWimx'^j:<, -usoam&M^mttz^f.zt.i. 

[0070] *j%BflcorA-;j'^ hS^b^fto'j yfcJt-r 

•S^HTC^^Jta. t;HfctLTO. 9~10. 
?>ZbmtL<, irimKiil. 2-5. 0, # 
lC»*t<«. 1. 3-2. 5T'I>I.. Z<Dtt^O. 9 

W^ifihh. tti. ;<7)Jt*no. 0&^;t.Jtii^K 

[0071 ] *%Ba<7)rA-^^ ha-ft-^A^^irts* 

5-loo««gpT'^>^::t*i^^^gt'^)l., iOif^L 
<ti. i-iooM*a5. mui3--7 5mm. mz 

SfiL<«4-5 0a*g|5T*l.. Sfllimiti, ^Ji-y 

mmizm^^ttix\^h^wx'hhfzib. tibt^i^^j 

mmiS^if-k%<*£h^ifiih, ttz 1 0 OMSP 

^nttz^^^zM. mimim^m^hm^\,zhh. 
[0072] immh<ni>m\izi.i\M.. i^w?Azm 

h (MS) , mm.x^':?y')V(m'm%tf^(>, --ku 

•y^XT'JbS^'JTS Yb<rmk. S^*^ J: 0 isi±-r 
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[00731 :¥%m<^mmm(^^mi. mmz 

mt^^^ao^. ( i i i ) m^m&^<7)mmzxi^m 

[0074] ( i ) T^-<i^^ hmt^CO^^mi^ : -"K 
UTS Hlg^, ;KUrS KfflHa^f^t. fflBlfflBKW 
SV^Ji^c^^fplOgSrffaL. 9 0«M%7xy- 
;^200ml fc?I^L. 40'Ct'2B#ramtfL. S'C^ 

$(^{C2 0 0ml«07xy-yUSrJni.. misi«^>§g| 

0.3\^mt. 99. 5Mt%x^y-;P2 0 0m 1 
JP;fC. 2 3X:t-28#rajS#L, ^'CrM-gi^Srffll'^T^i- 
iz. mmm^'^m^j:mmm^^x'ifnfB:^\ 
[0075] ( i i ) mm^m ( x (m&^/TJ-^^^ 
hMit^i 0 omm) ) coji^ : ni^tirzr^^^'^ 

hafli-^5~l 5mg^fffiL, fJMS^ffi- (TG 

A)mmizX'0. 3 0''C*^(^5 5 0''C^T'9 9. 9°C/ 
m i n 5 5 0°CX' 1 ^Sftft-T-S . 3 0 •C(^ 

feJtSM**(Wo) fc, 5 5 0X;Tm^fiU$Lit 

mmmmi (w, > $:fflv^-c. Tieti»«**xs-» 
mM.mx {MM.u/TJ'i^^ hs^t^fti ooa* 

S8) = (Wo-W, ) xlOO/Wi 

[0076] ( i i i ) mmmm^^zi. h^mn 
<r>^ : Me ( i ) «Cct Yi^i^titzTf^^^ vm.^-^^ 

(^iO. fi5i-j»^SS5 5 0-C. ;<?7AaS5 0-3 2 0 

(#jaajK2 o-c/m i n ) (Dm-rx-m^-fh. % 

Sr, Wm^2mi n^gffc 2m i nl.M±{C^«t'?-c7)e 
^£iL<^mTm.-9iX'hhtz»>. ^(r>^^l-m.-^i-k 
m<7)ffiSSa (2m i n*p) t Sb ( 2m i nJjt 

±) &»i±sL, b9is ( i i ) cmmMx^m^x^ t 

gP) =X- Sb/ (Sa + Sb) 
[0077] ^^BB^OTA'^'^ hM^t-^ilUcOTl^e^g 
tt, #*t<l±0. 001~l//m, J;>9»tL<l± 
0. 0 01~0. SjumffcS. *|gHH(CfcJtl.¥%a 



woaiiam^mii (tem : -^n^mnmhh 
I.. 

[0078] *^B3W--JfJx;?.T;U^^liiOE^*<i, 
;K'Jr5 H100*ft«5fcSttTO. l~3 0 0a«l» 
■Cl)l.^fc**»*L<. l~2 0 0Mg|5AUD#yiL 
<, 10-1 OOMai*sSt»ilLv\ ffi-&**«0. 

T5r<=5rl.<iSl*]»c*0. tfo3 0 0««g|5^jS;c/i^ 

[0079] :mmmmmmm<r)m^)jm 
mmih^it^x'^i. 

[0080] MBWff^K^Wi. «F{c|lR®±L^:V^ 

#Sl•^t^fcJ:l^fts>''xy^^t^*»^>^l^,^^syD 

[008 1] jtiVxtl-y^ Hd-A, i-^a-ju^j^^ r 
xy- r^'U a- ^ 'J )V-xi-uy- a ri^x;P:fA 

(ABS) . ^^/U^^^Dlx-h-r^v-'xy-Xf- 
Uy-rJrvx;l/:^A (MBS) . ^^/M r?:?"; 
h-7"f-;UT^"J L'- h-X^l/y-3Ti^x;UrfA 

(MAS) , 

[0 08 2] jf^'^;i/r^"Ji/-h-7"^'$/xy-xf- 
]yy-aTi^x)lzfM, (MABS) , TJl'^ll'T:^ 

-v--fy i;x.y-r^ y o- h ^yjv-x^vyan^ 
3if[^ttj^ (AABS) , f^i>s.y-:x^i'y-aTi^ 
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x/WrfA (SBR) . ;<^;M^:J'UV-b-:?'f-;l'T 

[0083] msim.minitii^(7)^m]b ttJi. 

ti-e-coistti*!, ( b ) h'-fvmmML-^axx/m. 
[0084] fiiT^tif><owff^a^sijfcov^-cp$a 

MBx^uy ■ a -i!Vy a yftM^Ji. 9 0 
OKg/m35t^)l, J:'5if*L<«±8 5 0~8 9 0Kg 
/m3«7), Xf-W>i:^ig^*S3JjiJiC7)a-3j-U7-f y 
fc^^a^-Cftl.. ^IS*J3aii<0a-5j-U7-fy 

4 -;^^;P-l-'<>'r>'. l-:t^'ry. 1- 

[0 08 5 3 tTt. mmViy9n^y9'J:t.v^ 

*^*$*Tt>A>*i)^:v^. x^uy- a-3j-U7-fy 
ftS^Wi. x^^y-^^r*(i3 0-9 5^}V%Xhh 
ZktimtK^ J:0»tL<«i4 0~9 0t;l<'%. $ 
^.tcff^ L<{i5 0~8 5t;P%T'J>'&, x^wy • « 
-:tP7 -f yft*-&*c7)xf-^y-^*4*S9 5^/1-%^ 
^Si.;^^!'), ^)Sv^^i3 0t;^%J:0^^'-^V'>Jl^{c{i. x 
^i^y • «-^W7-fy*a^^ffi^tTt, 

[0086] xf-i^y ■ « - jr^7 -f y^m^mi. M 

FR (190-0, if*2160g) *S0. 05-100 
g/10^J^*ifftL<. 0. l-50g/10*-C 

(Mw) b^i^jitf-M. (Mn) i:(7)Jt) {410WTS 
S.mtU\ $^>t, ^^ftg«±0-5 0%*itf^L 
<, 0~2 0%-eS>«.^i;3!)SJ:0»*Lv^. iJeKHS: 

ii-nih bmmwLM:m:ii^mT^j:<^j:mi^izi> 

[00871 MIExf-uy • a -^Uy 4 y*«^#: 

«i, ^-^7- • :^-y:5'j!«i/di^^'D-fey|^,ttji^ 
fflV^Tt^rgt, ^nm. ICIffi. BASFffi. 7^'J/ 
rxfe. X9yy~mts:i£<ryji^<^1jmziimm- 
hZbt^X'tt, tit^ xf-u-y- a-3i-V7^ym* 
S^flcti, ^tefn;&;P;KyK{k^*/v:{i'e«^f<c, 



yvitL. ^itx^vy- a-3rw7^yftSM=tL 

[0088] Xf-py • a -^U7 -f yftS-^iO^ 
hZbifiX't. \^'m<n-mi,zl'^XhmL<'{roZ 

)vm^mfmm^^^x. n^mm\^x^ i so- 

3 5 ox;<JDaS{rj[B»tT^iSMtti.{f iv^. 

ffjjcx^uy • a - jr^7 yjtfi-^ft. ax 

Ify =J:fi)m^fmb 5r^», * h V ^Ji;?. 7 U -«® fc 
t, 8 0~3 5 0°Ci7)ajKT«WL^:A<^>IS:tt-riltfJ: 

*«^fti oo*»gs{c:JtL-c, 0. oi-iom«% 

[0089] ii!if5^^JTS>i>^tSW*;i^^yii<l:^ 

•jyPK, vU'fyB!, 7-7-;wK, ^^^yyit^u-f y 

i^hyziym. Th7t h'07:?;US. 
7tFa7^;l'S, ^Nnyy-fLxh73yS!. i^nhy 
gg, >'NOi^yft:?ahyK, ^^ayM. ^^uyyit^ 
9^ym. i^x-A-i/9u^^-^y-i . 2-Vii)V 
;Kyi?. xyH-b'v;?a- (2, 2, l)-5-'s7' 
xy-2, 3-y;<?;i^^yg!, >^;^-xy^'-xx- 
t*^,^o_(2, 2, 1 ) -5-'\7"xy-2, 3->'' 
;&;l';Kyi?, xyh'-tV^n- (2. 2, 1)-1, 
2, 2, 2, 7, 7-^=3f-t^'on-2-'s7°Ty- 

mfhzbm-^h. 

[0090] mm:^)i'^^ym.it-^cr)mmmi. mti 
^fiS*];*;Pt>y®-fb^ti<7)K>N7-< xxx 

mx.\iWt-?\y=-)K vi^^ s h\ fcTkvp^ yS. H 
*>-h73ye, -ru-fyS^ry^^-iK vu>(yi!i/ 
^f-;K ^'Ji^i^'/uv^x-h^rfc'. *Sv^{iCiti/i><7) 

ttTti. iE*VP>f yK, *l*•:^>''>y:5'i!S:*{f&; 

[00911 ^-tmx.7i(^iy^-^mb LT{±, :?^'J i^i^' 

i!^:y:/U i/y/PxAr/i^, ^ f'aymi^^O i^'JiUS. 
xr/K :?'ryM'*;l'jJ^yi!ty^^'Ji^>'>x;^r 
;K 7'TyM';<?/l"-Kyi!i^'7'!; j^i^>X7.f-/K 7'f- 
y M; ;<?;Ut:yK h U i^i^;l^xxr;K p -x^l/ 
y;<f;i^;Kyg!/'J i^i^Vi^xxr-'i^, 7 U/^^'J i^i^';l^x 
-t;K 2-^f-;Pri;;l'^^Uxi^';i'X-r;K 
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3. 4-X;K^>'-1-7t>', 3. 4-X;lCdfv' 

-3-^f-;l/-l -yr^, 3, 4-x;K^i^-l-/<. 
yry, 3. 4-x*r^>'-3-^^;l^-l-^yr 
5. 6-x,■K^i/-l-^aj.^:yi}J:y:h'x;^i^^' 

[0092] ^m.m^ s. vit^mt txa. mm-^i^ 

^ 5 N-;><f-;l/-7U>f 5 N-xf-;l/VW"f 5 

N-jf^^yl/VU-^ 5 b\ N-7iX;PvP-^ 5b\ N 
- (o-;><f-;P7x:^;P) "^W-f 5 N- (m-^^ 

VU^ 5 b\ N- (p-^^;P7x::^;W) 

[00 9 3] N- (^'D;l'7x-;l') vl^-f SH, N- 
i^Vl^VU-YSH, N-7x:^;l/VW-^ 5 h\ N- 

[0094] y'J:^)vm^mm^t txit. rnnio 

i^^ ^fV^Vit^i^Y^ X- 1 e r t 
j}-=¥i^K. 2. 5-i^'^^;t— 2, (^;l^7j-dfv- 
'^yyx- h ) v-y- 3 . 1 , 4 - t'X ( t e r t 

/k^l-Jl-^ H , t e r t - :/^)W<JVT-^7— h > 
[0095] 2, 5-i^';<^/l'-2, 5-^ (te rt 
-7"^;P'<Jl':tdfi^) A.4ri/y-3, 2. S-i''^^;!/ 
-2, (t e r t-yf>;W^/P:t'«fy) ^dfHf 

y, t e r t -7'f-/l^'^;l^'<.yyx- h , t e r t -y 
X— ;l^7'-bT— h , t e r t - 7" f-;P'<.;l/--f 
yy^W-h, te rt-yf-;t^;l/-sec-3r:5'b 
X- H , t e r t - yf-Zl^/Utf/'^l'- h , ^' 5 )V^)V 

[0096] t e r t -yf-;^'<;^i/x^;^T-fer- 
^ , ry f x>f V y^ox h y v'^j f-;pry^ v y 

dfi'H, v-'-t e rt-y^;U'<.;|/jrdf->'H, 2, 5- 
2, 5-i/(te rt-y^;P'<.;p5r^v') 
's=^i^y-3, 2, 5-'Jj<1-)V-2, 5-^(1 er 
t-y-^;l''<7l'3l-='fx) 'V^-^-y. 1 , 4-b'X { t e 

r t -f^)]/^jvt^i/-i yrotr/i/) ^y-t'y^fc'i?) 



[0097] ^57 h-fkRitSt^SCttSiJ^OSJi. f|<5>it 
S^flgffl^feiOlSJgtt^ttAi^ix 1. 1 V ^ 5 <i> . X 
f-py • a-^i^y-f yftfi-^ioofiagptc^^L 
0. 0 1~7MgI5T*J>l.;:t*«»iltV\ ^fi^ 
^S«i9 0 0Kg/m3*}1fCj)I.C:t*>'*fiL<s 8 
5 0-8 9 0Kg/m3TS)l.ii:«UO*f*LV\ $ 
<^{CMFR ( 1 90'C, ?ta2 1 60g) *i0. 0 5~ 
1 OOg/1 0^»*t<, 0. l-50g/10^i- 

[0098] ( b ) t'x;l.^^#JS^[:^fc J;i;ri^i; 

fifBt-:^;i.^^#ffi^t^t!j;t>'ftSi^'xy^jl:^*> 
yo -y i?it||-&#:ti. ^J'^^< t> 1 dwt'x 
;i^#m^^±*fc-rs«-^*yo.y:?At, i!'-^: 
< i: i 1 fflOftavxy-fk^tlSriflsfc^l. yn -y ^' B 

^■^mr>mmii. mm. a-b. a-b-a, a- 

B- A-B. ( A-B-) 4 -S i , A-B-A-B 
-A^t'c7)1iitSr*t-Sycfy^ft«-&ftT-J)l., t 

fz. yn ••/ ^ Bmco-^i^:^mm5a^tix ht^th^ 
[ 0 0 9 9 ] ya >y fts^ft^ffijs-ri. t'-)io^^m 

it-^mtLXii. mtli. x^uy. a-y.^)vx^v 
y, h'x;l/ h;wxy, p - 1 e r t -yf-;PX^U y, 

^■^Uiimx-h^\^U 2m}.±.^m.^'^i>^Xi,ii 
\\ tfz. ^fti-'xy-ft-^fc LT{i, mUi. y^i'' 
xy, -fyri^y, 1. 3-'<y^'i''xy, 2, 3-^-' 

1 , 3 -y^- i^'xy^rt'SrWS tA^'T'l^ 
§. iit<i>'ft^ft(il«-Ci>^v>L. 2«^i±S:«i;V-^ 

[ 0 1 0 0 ] yo -y ^m^w<r>w.^^%^m±n± l 

<«i. 177-1 OO73-CJ)0> <t'9»*t<«277~5 
07i<r>mX'hh, 

S (Mw) fciSt^^^^S (Mn) tiOjt) Jil 0£tT 
mttW ^fc. yD-y^'*S^*co^^«jt{i, it 

-rtiTh-^xijii^^. 

[0101] frieyo -y ^sM^^co+t-i . ±feLf^ 
yo >y ^^M^ftcoftf^i^'xy-ik^itii^ift t f sa-^ 
«syD-y^B<oiiii»]Bi^zms^S:, 7 0%m±*^ 

JPUc*^.yo-y:?ftM^ftAJ|ifiL<fflv>/^ix. J: 0 

[0102] caA,7Kasyo-y ^'Jta^«sc7)^}t:^ 

4 8 6#^«. #^884 9-6674 3-^4.^?fi, ^ggiS 

5 0-75 6 51^^^, #^54-126 25 5-^ 
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#IHie5 6-10 54 2^4ffR, #^165 6-6 

2 84 i^^^m. 6-1 0084 o^^m. m 
^¥2-300 2 i8^<^$g, mimfmi 13077 
o^niivmmfms 2 813 8 smsxx/nms e 

3 9 5 1 i^mmmmm^tifzijm^^mmm 1 0 
2 0 7 2 omixx/^mm^ms 333 0 24^fc<j:y 
wim4 5 0 18 5 7^mmm\ztm^ixtiiim^mfi> 

[0 10 3] ttz. MaSHt x^i^y • a-:^uy^ 
*a-^f4El0 0Ma5tCitLT, 0. 0 1-7a*g|5-C 

[01041 :^%m<^mmmmimm'¥(^^'j 

[0105] *l6BH^O--KUxxr;U^fflIic7)Ti%&i^@ 

i fc A^'t'^ . it^i^e^gtsiRio J; oiz Lx 
[0106] *f&Bjc7)iaTrr^i4^ij|ffl^tt{i, mnax 

[01071 =g-«8l5fl,fc LT«. 

^'f-yi'^-v yr. ^i;;ux7-Qy;&>''s-7W'- 
A, /l/-7U-;K ;i^7U->y7". }^TS.y-X7-^. 



~^^y9. ^'i^y':f^)\'Vi})<>-^ 
[0 108] n^:?^'-, JSSAyH, ^-^-yr 

y. <r ■ ^Jats>^'!^>''y/. ^^-y. *- 

xr-ifx^y:?, X/'yjy^y^, T;pa-yW:J'y 
7l':ty:?>':5', 7 a-x/P^jl-T", 7a-x;l' 
XVV-i—. yv-^i[>{lV^y9. ^y-y'f-yt^'l- 
9y7 . )^'7-X^T^)yf9y9 . 9-y-^yVi^ 
y-fjL-T". xr-:?";-?--, ^yT^-?--*-;p 
H, -9--v^'y^'5ri:c^Si!l»ry^-7-Ka5fl, 
[0 109] Vi/X'S'-yv-Y. ^fyi^-i'-W< 

^'iyY-\y^jLV-i'-j\yY)\^. "^^yY-v 
^a.\y-9-fsyY)i'(nj-:f. j^ yi^yy^^ hws' 

■>)-y^U-^-'/y^ yh. ^yfU^-r~J^. 
-Yxx-y^^Stk. Ti^-^)V^yjU^j:i:(^n^tltim 

yftxh. J^yYJK X^yY. <t^^:fc'OSfe$^i:'<0 

dyts:)i(r>^9M%^. nv^y)\^i/y'!/ts:>i<r>Q>K 

[ 0 1 1 0 ] ^ yf-a. n>mxy^ YX^ x^. D 

ipj^-f-y-f, xA^y^(n)\^^jyif. ^yrv-^"/ 
y. ;f:b'y*yN'-, uu-, 'Ji^-tr-y:?;^, r?>-xy 

[0111] m:^yi^m^j:mfy>-m:fU -yX/K 
i^''y^'7 7:^^-, ^>f-\'3-h\ A^yl-h, AXS*, 
m ei*5J^ffli^-h, im. 0-7-, 1f'f/K 7 
-f/l'^'-ffl^. Ji/uy^s'^'jy:/. 
IT. iat. iK^Ph, ^^fl-hi'-yY. X^—f-. -iyi^ 

7rX-^-, A.y:?/K V>f-\'-^^U>>' 
7*. Tx+X^-^t'CO^gPdii,, ^f yi/ffl^Hry 

:hZbmWX-^l, 

[0112] *^BBi^|aT!IMttfflliiili&!85tt. 

mnxruxm. MiHtm. :ffx7i^xYm 
mm. mmm. wmm. ^o^im. y^)ij^^ 

x\.^ir^xi"y!^^m:m^m\>^xh. ^mzmm 
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[01131 :^m<mmmmmmizii^ mm. 

mX&fl-ffsyfv -y ^<7)-^^M.t LX Ji. <-K'J 7 5 F 

1 0 omAmzntLx i~5 ommmt^m l< , 3~ 
3ofi»*icfco»^tv\ mmm-^^yy'^'y::^bi 

^^i^^A^ Tf^^mm^. i~rmm^. t Kodf i^-r-fK 

[0 115] 

i:XT<^mmmizmm^tLit<r)X'ii^\>\ £ito 
mmm. immizn^^xfrntfcmmma. otcoj: 

( 1 - 1 ) r^N-:J"f hSfl:^!|W)S«t«-iO^*« (MM. 

%) 

( 1 - 2 ) Tf^i'^ y\,zmh 

[0 1161 ( a ) ^JS7c*<^^ : ^T, ^«7n3lli: 
S^t^W^^O. 5g5ra^JU:ff*L, SOCC 

1 ^:mx.yz-9-±.x'mmmth. stxj^ait. 

SrjDX 5 0 0ml t Lfc, HBtiTh e r mo J a r r 
e 1 1 AshiSi RI S/I PSrfflV^T, IS^SJ^^ 
^7-5X7 (I C P ) f|5^»f{IJ: 0, »;g3 17.9 
3 3nmtT^L;t. 

[01171 ( b ) U ><7)^ft : Tv'N-:? ^ hS^^W 



^Lf^. m^n&L^ m.X'5 0 0 m 1 t L7t, 
tiThe rmo Jar r e 1 1 A s hSS I R I S/ 1 P 
5:fflv^T. (I CP ) Wtatm 

{CiO. jS*2 1 3. 6 18 (nm) (I-CS*L:^:. 

[011812. ;KUTs mmmmm'& 

( 2 - 1) r 5 ( Mw) 

.■K U T $ Ha^SrfflV , 5 -y a ^ n v h 

i?'^7-f - (GPC) gmmv- 
(tt) i^HLC-80 20, «ltUSI{±^^lia*ftKR 

I ) , mmi'-^^^y)Viiu>{yrufij-)V (hf i 

P) s iiyUmy- (m STSKge 1 -GMHH 
R-H?r22|s:tGl 0 OOHHRSr l^fflv^/::, 
mtO. 6ml/mi ^yr)Vm.W,i^ 1-3 (m 

s^yr)V)/i (m\mmx'hn. y^fV-^-x-^ 
mzi*)^ mmmH'M. (mw) srscajt^. 

[01191 ( 2 - 2 ) Ty^"^^ FS{b-^<0**ft<0 
^ (MgP/ 1 0 0 MA^^V r 5 H ) 
'J r 5 H1S^f+:$: 1 0 0 ± 2 O^TSKfiaSiaiLJ^ai 

■ri. immi&^mizi sntL. 6 5o±2 0'Cio 

( 2 - 3 ) TA-^J'-f hmit-^Vm U yJC*N-|.^7^ 

[01201 ( a ) ^Jg7C«c0^ft : KIT. ^JRTC^i: 

a-&f*:$:0. 5gS:a^m{Cff*L. SOO'Cm^T 
R-fk-t'S. ?^af^, iiK5m 1 j3j;Uf|$7|<5m 1 ^rJjPi. 

0 0m 1 fc tJt, ^atiThe rmo Jar r e 1 1 A 

shllRIS/IP^fflV^T. i«ig«dS^M^r9X 
■7 ( ICP) ||*^*f{=J:*), ^«3 17. 933nm 

[0121] ( b ) 'J ytfOgi : --KliTS h'1t^*l: 
0. 5g&ffML«BSK^20m 1 jDi.. b-^'-±T' 

/c, ffr/?^ait, M^KfS 0 Om I t L-Tt. ^»iTh 
ermoJarrel 1 As h$| I R I S/ 1 PSrfflV> 

X. -mmm^-^ryx^ ( i cp) m.m\z}^ 

0.i[:S2 13. 618 (nm) {CT^LJt, 
[0122] (2-4)*lS!il» (M»IH5/TvN-:J'^h 
S-lt^l OOMSK) 

( a ) r-''?:?'f vwcmfrymm- •. jku r s na^ 

filt^ffftt. 9 0M%7xy-;U2 0 0m Itji-^ 
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u 4 ox:-c2mwmnb. m't^m^ immm 

(m SH10 3RLHD $:fflV'>T20 000rpmT' 

ic 2 0 0 m 1 o7 X y-;!-^ jD;t, mmmmmm^ 

99. 5Mt%x^/-;P2 0 0ml$:jD;c 

^tfT'so-cTi 2^siaiL, mcoT^^^^ vmit 

[0 123] (b) ^^SiL-tTA-^^f hSft-^cOfa^ 

mm ( X (a«gi5/rA-^'>f hM^t^) )m: {2 

-4) <^ (a) til^.it3tr>''?^'^hSfl:^10mg 

^fffiL. »«fi:H-ff (TGA) mmzx'ommmmx 

ttXU. 3 0°C*>^>5 5 0rtT'9 9. g^C/m i n 

(Wo ) fc , 55 o'cf mi^ffiitLfct^co* 

(W, ) SfflV^-C. T^JcJ: "5, ^^mMiMiH 

gg) = (Wo-W, ) xlOO/Wi 
[0124] ( c ) *1^!H5(7)^ : (2-4)i0(a) 

X'mm^'\:i'7hyy7^- (go fciUfsa^MSGC 

[0125] -mm 

Y-20 1 OD 

mmm. : 5 5 or 

■ ;&'X^'D-7h^^97'f- (GO 
mW.: HEWLETTPACKARDttSHP-589 
0 

/t^A : J&WttHDURABONDDB-l 

(0. 25inml. D. X30m,^0. 25xim) 
X?7Ajag : 5 CC^S 2 O-'C (#ajiJS2 O'C/m i 
n) 

{iADfiS : 3 2 0°C 

^ai^ias : 3 2 0°C 

[0 12 6] ■ -^XX^^hfl- (MS) 
SIS: JEOLttSSAutoMSSys temi I 
A^Vit: EI (70V) 
ai^««ffiffl : m/z = 1 0~4 0 0 
iaK: 2 00*0 

##>tiy::fS^«-)»GCWNM o7'7ASr, «lt^ra2 m i 
n*}li:2mi nULJ:{2^j-(t, ^tl^tl<^co\::-:?mm 
Sa(2mi n*}l) fcSb (2mi nlUJb) ?r»l±i 
(2-4) CO (b) T^fe^ilSa^X^fflV^-C^ 



^mn& (a*i3J/r^N-^>f hs-ft^i 0 oa« 

gP) =X • Sb/ (Sa + Sb) 

tfz. '?:z.x^i'hJU (MS) *>/^l^»^^c7)|Bl^Sr 

[0 127] (2-5) #«IR;?.'<:7h;l/ 

( 2 - 4 ) CT) ( a ) t1#/ir^A-?^ hM^t^1«JC7)3^« 

IRX'^^' hyPSril^L^t. SiatiPe rk i nE 1 me 

rtt«1640, mmi4cm-iX'mVt:, 

( 2 - 6 ) XiftHlSffc J: S 7-''«^ >f hmit^m<7>^cr> 

vm 

( 2-4 ) O ( a ) tH^TA-:?^ bS^L^ilOXSIlI 

[0 128] XB-.mKa 
m^-.O.l 542nm 
'SVE: 4 OKV 
tmSS: 2 0 0mA 
^JliK : 4 d e g . /m i n 
mi:^V-yh: Ideg. 
StSLXU-yh : Ideg. 

: 0. 1 5mm 

[0 129] 3. ^^!,<7>f^«t5j:t/!|5)14 

Si (») SPS4 0E. >-yy^^-ajs2 8o-c. 
aK8oricig^L. itttii j^a]2o#<otfaiB£ 

( 3 - 1 ) *{f?|i14$fc it/^fttfSiijK (Mp a ) 
ASTM D7 9 0izmtX'l7r>fz, 

( 3- 2 ) ?I5I«S ( Mp a ) t3j;t^?l5H*S (%) 
ASTM D6 38JcSSl:Tff^yi. 

(3-3) I zodff^Jg ( J/m) 

ASTM D2 5 6fc!ptTltOit. Sl^i&jgti^ 2 3 
X^Xfr-ofz. 

[0 13 0] {3-4)^mtzh^im.(.X:) 
ASTM D64 8<cJpl;-Cffo/i, ?^S<dl. 8 2M 
pa-ClT-5:^:. 

(3-5) ©Tk* (S«%) 

ASTM D5 7 0tJ&t.Xff-5^w. ^mi, 2 3'CtfD 

[0131] (.3-6) mmm (%) 

ff;?^3mm, -iai 3 0mmc0^a5rffll,->Tltai)S^ 
(3-7) (mm) 

m^3mm. -ffll 3 0mm«O^SSrffll^Tltai^L 
[0 132] 

imtmi] '-Ktirs h«-^{* (a) comji : som 

%cO;K'JTS HJ^^^ ('vdf-t^f-V'yi^'TSytT 
vtyi!tco^t;l.iS) «*^^3 0Kgf«SL^, 
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yyi?-*S;^;Pi^'>jUZ*S* (CaHP04 ■ 2H2 

o)<r>2 5mM%mmm e k g ( u ys-^KS^/i^v 

^A-ym^ : *ie*= 1. 5Kg:4. 5Kg),43j: 
l/¥i|lfii=^g 1 . 5 ju ma®^;<?/l^i/->> A ( C a C O 
3 ) «^2 5ai:%,^S^SS- 2 . 3 2 K g 
A:*$7K=0. 5 8Kg : 1. 74Kg) fflVi/c. 
yn^AtyytcO^/U-JtJi:, 1. 6 7i:acaj§fl/c, Sk 

}itf^M^*L, *^oTgE{cfeajL 

y x;p^^rti. 7 0 y >y h/po^r- h ^ y+jcfta 
/cm. ^L^:3!)<<?>iaS^5 0X:*><?,««)2 7 0X:l:t'# 

[0 13 3] z<^m. if-v9]y---^n<r>K-n\,i. y- 

yff{cLTl«7l. 77Mpa{C^^*^ S-Mn . 77 

s na^* (A) ^wmLfzm^. (m 
w) {i4oooo, r^'N-^'-f hmt-^^^mt. 
r s H 1 0 oa*gg{ci* Lt .11. Ams.m.'h-> 

( 0 1 3 4 1 U y<c*H-|.;i?/l'i/'7Acot;l'Jt{i 1 . 6 
7i:»ajSiX7t:, 1 OTT^OSiSSmSl^ig**^*?,, 

h 1 0 0Mgi5) fcSaiS^i./>:. l^)BGC/v 

*5154 8cm-ifc*«a&<Oflq3E^5^tt-i'*i 
[0135] 

[mkm2 ] .-K'j r 5 na^^s ( b ) (omm 5 o*a 

i!-**;<r;l'>">AZj^cWi^!l (CaHP04 • 2H2O) 
<r>2 5«S%®S?etSr 1 2 K g ( y 
i>,:i*fPt) : *6*= 3 K g : 9 K g ) . fc J:UfT*;S^ 
@1 OOnmg®gtg!;^;Pi^'>i>, (CaCOs) C02 5 
M%SjS?S*4. 64 Kg : M;iK= 

1. 16Kg : 3. 48Kg)fflV^3t. 



[ 0 1 3 6 ] T 5 mm/rt<riimm.t rn^^ 
oTSJcfeaj Ly x/i-srfl-ri. 7 o y y h 

^'mX'WkLfz^. ffiSSr 5 or«»ii>$«72 7 O'Ctt' 
mzLXmi. liy^V3-\Zts:htK'&M:^\. 77M 

Etx-^&i. Miz^2 7 o'c. i^x-m 1 ^mm 

t^f*, it L , T^/XfUi)^t,x h 9 y 

jKy-e-SrSfajL, - ;^-yT-fy/&ffv\ ;Kyr 

5 Ha-&* ( B ) mrc. 

[0137] 

[I8JS0!I4 ] #y T5 Fa-&«: ( C ) (mm : 5 0«fi 

i^'tryi!#t;i.Jgi. 2Kgi:'sdf^^^yi/r5y • 
^ V 7 ^;H?^t;U^ 0 . 3 K g i: ) iO^K^JR 

5-3 0Kgf^i^L7t. ^TKyrs Y^m/h-kw^^h^ 
*Mi, ^Mi fcisi«{cLTff^^, --Kyrs Ka^* 

(D) cy^U>y hSr^it. 
[0 138] 

[S^3t^4] /i^yrs Yb(><rmA:%mm\\zii\^ 
X. 7n■9^vJemJ7tm.^•f. jKyrsnj^^ 

^«0;^S:fflV^-CS-^&firV\ .-Ky rS H6 ec^J'^l-y h 
[0 139] 

[Slii0ll5 ] ;Ky T5 h'S^ft: ( D ) OiBi : 
lSc7)-^<2c7);f;^*s^^SU{C9 5nmT\ -jac7);R$'*s 
*t>0. 1 ^/m<7)ty^y^■:^-f M OOgSr 1 oy y h 
;K0*lci)-8S:L. Clittcsi. 2 gOl 2-TSy Hr 
ySSt 2 4 m 1 OiiJSig^ jD;t , i^J^Mfl^ Lfc^, 

2 -r s y Hx;<?yg?coTy^-'^A'( ;ty t^ry^: y 

Jt)2 K go 1 2 -T5 y h'T;*yKOTy^-'>A-f jT 

yt^ y^ y a-f-f h tcos-g-^c^if^t. 5 0M%o 
4^yr 5 Fj^««^^ ( A.^i?-y^wyi^'r s y • ri^'tf 

yS!^^;P«) O*^?R3 0Kg{c. 12-TSyHr 

«cl . 5 K g t $r . MffgM^^r L . *>oTgKJifeai L 
y X;US:^r-tl. 7 0 y >y h;l'0:t- h P-:/4'{:ttji 
5 0°CcoiaST, J:<mt*Lit, -?-iof*<^^m±^ 
MM 1 1 isiatc LTff V\ *ry 7 5 Ha^«c ( D ) ir)'< 

[0140] m\z. im^^<n'mmiii.ifmmzm 
1 . ^yxxx/p^fflBi 

;KyxXx;KA) : ;Kyxf-U'yrU7^'W-h (JL 
-f-:«r(l*)S{ MA2 10 3, iaTPETi:ll&-rJl^ 
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rKDXXT;!^ (B) : ;tfJ7"f-^>-r^7^1/-h 
K»)« 14 0 1-X06, JaTPBTi:l^-r«^ 
ifihi>. ) 

ji^UXXr/l^ (C) :;lf;T'Jl— h (tt) 
$^U;KUV-i?'^-h\ U-1 0 0. lyTPARfcB&t- 
^^A^J)!.. ) 
2. WWKJjftff 

jBffl^eX^W (A) -.^x-i-vy ■•7'u\;vyyyv 

A^tfi^^l: (Xi?V>'fb^ (flc) SEXXELOR U 
A18 03. WTSgttEPRtB&^ii^Jtiifel.. ) 
Hff ^ffi^W ( B ) :xf-vy-i/'j>'i;=;M^'^ui/ 

7T-XhE) 
[0141] 

im^m 1 1 --K'j r s k«-^» ( a ) r s k i 

<0^«SrllL?K^fcMS: 1 0 OMgSfc L;t, ) 
«LT, PET*S4 0a«gB(c^l.J;o{w?I-^L. 
ffaj«(«^M(*fc)iSTEM3 5) ^ffll,^T, 2 8 

ox:<^^TtitsJiSiSiit, mmmLmntz, mw^ 

[0 1421 

immm 2 ] r s na-^ft ( a > j r s h 1 
^mLimmmm) iSTEM3 5) s•fflv^T, 2 

[0143] 

imm\ ] jKurs H^-^* (A) (Ti^hKuz. ssg 
xmmLfz, ffF«iem^igi{c^-r. 

[0144] 

[Jt«^J2] *''JT5K«^* (A) ff)\U)mz. 

r 5 Htt-^ ( D ) im^^hiii^Hi. mm2 tmmz 

[0 14 5] 

[ 3 ] Tff' J T S H ( A ) tfO^K 'J T S H 1 

1 0 OMgPt L/vT. ) <c 
Jttt. PBT*n 0 0a*gp{i^SJ:d{ca-&L, - 
«lffaitl(«Sia*S(i»)i[TEM3 5) SrfflV^-C. 2 

8o^<7)^TT'jgiiiii«icL. mmmi^%f^> mm 

t£S?:^2lC^-t. 
[0 146] 

[|lifi««J4 ] ;}f J r S h'«^«: ( A ) 4><JD*f U T S K 1 



<^*«$-MU5lv^femft«- 1 0 OSfiSt ht:. ) \z 

nLX. PAR*J1 OOaSgBJ^^Si^tcig^L, - 
«iff{iittl(m2li«t(«c)»!TEM3 5) Srffll^t, 2 

m^^m\z5Fct. 

[0147] 

[JtiB^3] ^'jrs h'S^ft: (A) <^ft;bo«c. m. 

|?|4cO,-KUT5HS:ffli^U:lW±. iei{«3 t|lI«fcL 
t^tSL:^;, fffllrtem^*2{c^^-f, 
[0 148] 

[JtW4] ^'JT 5 ( A) cOftioOt::. jKU 

rs h-^t-&* (D) ^fflV^Stil^Mi, llffil?!l4tll«{C 
LT^ifiL^t. iFfiO^«Sr^2{cS^f, 

[0 149] 

[Ilit0!l5 ] :ifJTS (A) •t'CO.-K'JTS K 1 

c7)^**2rML?|v^/cftl$r 1 0 OMSBi: Lfc. ) 

nvx. PETj&siooMgp, axxmm^m 
( a ) (s:ttE p R ) tmmm.m ( b ) ffi^ix^ix 

(mwTEuss) im^^x. 280X:«^T-C^ 

[0 150] 

[IIMM6] ^K'jrs (A) <7)ft4pi9{c. m 
Lxmmuz. mm^mm\zm-. 

[0151] 

[jUifi^T ] jK'jts (A) <rm>^\z. dfj 
rs Kis^ft (c ) ^m^^hmm. mmsbnmiz 

LTHJfiLTt. fPfiiie«S:^3{c^-r. 
[0 152] 

[|liS0<J81 ;lfjrS (A) +cOJK»Jr5Kl 

«0^**SrllL§K^/iM2r 1 0 oa*gpt Li^i. ) \z 
itLT. PAR*J10 0SS8I5. fcitmSrWa^W 

( a ) (^ttE p R ) mmm.m ( b > ^^^ixm 

(?t)gTEM3 5) SrfflV^T. 2 8 0X:<7)^T-ej§ 
[0 153] 

[ifcl!5W5] --KiJTS HlS^fls (A) <D^y)\z. 1^ 

xwiLt:, mm^^^m\z^-^, 

[0 154] 

[Jtispie] ;ifjr 5 H«-^ (A) (DH^hrnz. :iifu 
rsHis^ft (D) ^fflv^swi'Mi, mmsmmz 
LxmmLtz, mmmm^A\z7F:t. 

[0 155] 
[«1] 
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